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(54) ECCENTRIC QUANTITY MEASURING DEVICE 

(57) Abstract: 

PURPOSE: To measure the eccentric quantity of a disk 
only by an electric means. 

CONSTITUTION: A time interval measuring section 70 is 
provided with a head 3 which measures the time interval 
of a clock mark reproducing signal CMS outputted from 
the head 3 for reading a signal recorded on the data 
track of a disk 1 in the condition that the head 3 is 
positioned on a constant radius to the center rotation 
of the disk. At an eccentric quantity arithmetic section 
25E, a distance between the locus of the head 3 and the 
data track of the disk 1 when the disk is rotated is 
gained from the time interval of the clock mark 
reproducing signal measured by the measuring section 
70. At an eccentric quantity storage section 26E, the 
distance gained by the arithmetic section 25E is made 
corresponsive to the angle of rotation of the disk and 
stored. 
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miz^mmizNm (.Ni-i2&.±<Dmw (D^n-y^-^- 

[Si5l?:S2] mfBB#rBlfBlRia4^^g:«. ^ (n+m) 

i7S±fi^<h^(n +ni+ l)#e(^i'n-vi7-7-^S^ 
<i^,ttDB#mr«1lil<^ffl^Sm=0 7!;S (N + N/2- 

HtrfiB^l'il^ai^m^Stt. 

B«rfBP#PBiP4PitBit^©icfBit$n7hB p #a «K!fPBirBiPH 
( p + N/ 2 ) ^s<Dmmmmmi^m(Dmw 

^p= 1 7!;SN03^^CD-g-n^'n(C-^(.iT*fT-r-5MS 

im^m 3 ] fItBlitFB^pB^fKPJ^^K^J;^>'Hf^fB^l'll^a 
t3&$ nfc ^ □ -7 ^7 V- i7M^tc*tjs-r ^ d7 D -i/ -7- 
^Scfi (cwo T¥i^ bT^-n**-r¥i^fii ^ tti;'a-r 

HfffB{H'L^«sii^#s«, HutB^«)¥tei#a*^ $n 

[lt*«4] ttFfBB#FBlRBRsPI^^©«> SfftBT^^-Xi^ 

m=inm (N + N/2) cDSisw^n^ntcouiTff 



m^mA^i^m (p + n/'2) #s«B#p«iFpiRiite{i®j)i 

HutB^ 1 «»¥aroi)iE»*£^&gB1S-r-5M^i^^tB1g^ 

m!mmm^m$m^mzmm-^tircNm(Dm.w^m(Dw- 

mmuwisMiim^miz$m-$nrckmB ©z^scss^tj^ 

1 nmN<nm^(D^n'?rrnz-D\,^xmn-r^m 2 

BfiiBM'L*tBit^a*^'. mmm2mw^^(omm^^M=& 
pBttf-g) ;r <h <h-r-g)i§5t<3B 1 ¥Em.(Dm-L-mm\^m 
m. 

[ii*JS5] ffitBBtPa^PB^fiiSiJ^^gtt. ^ (n+m) 

e.^ (n +m + N/ 2 ) #a p .y V— 
i7S*m^ST<7)B#PBlFB^|SS<DaiJ^&m=0 7!)S (N- 

1) cDSfccD-5-n-€-'n(coiiTff f'^. 

HtrtBB#PBlPpgpilB^^SlCfB1iSnfcN®(DB#FBlPBlRSW¥ 

mmmmmmmm^mzi^m.^ ntcw, p # b routPBiPBiRi 
p = 1 jbSN©s«ccD^n^'n(coi,iT*ff -r^MMt^ 

H5fB{l'L>*tB1t^g75^'. HutB^^^gltC J; o Tt# nfc 
MSE^^*IB1t-r^ :i<h<&!|#m<i:-r5M*:S 1 tB®®{i 

[ii*:^6] BfrlBBtPBlFalPiSiM^^a^ ^ (n+m) 
#a (nttl TiSNcDti-ftl^-'CDS^) CDi7p.yi7-7— 
;:7S^M^i:ll(n+m+ 1 ) #B W;? P -y ^7 v— ^7^^ 
<t^<*:<75B#PBirBlPi®SiJ^Srm=0 7!)M (N + N/2- 
1) <7?S^©^n-6ntCCH,iTff V^. 
flniBM-L^MM^^StS. 

HlffBaiJ^^nfcPtPBlPBlRiSriBtt-r^NpPBlFBlPilBte^© 

sfriBBtPBiPBifiiiij^^stcfait 5 tifc^ p # s (^mmmm 

ffl^^em (p+N/2) #B«ll#PBlFBlPSffi*T©N/2 

{swfflcDjunff^: p = 1 TSSNw^^w^n^'ntcov^T 

WIBiUn^^ afc cto T# eti;tijn^«S^^I31t.-rsjinS 
^^IBIt^gct, 

mmmwi^mB^mmz$im-^nrcNm<Di}n»mM(DW- 

e mrlB^l^^gfCct T*i* e>n;t¥i^fii«ig5#S k = 

1 nmN<Dmw:<D^n^niz^\^-^rmrr-t^Mm^^L 
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nm^T-^ h^yC'A^ib^'y KtCioTHfrfE^^-A-f > 

mmw. 1 m.%^mz^-DXiiitb<^nrcmvd.mmiim%^itL 

[0 0 0 1 ] 

hyy^^<b'iL'T-<y.^m^f¥'L"iio:)^y-\Ly h-fUio 

%M-bm^m-&-r^<D\znmts.m.v-mm^mm.\zm-^ 

[0 0 0 2] 

[^ie5l5«ft^g] P5J^5^-^' hv-^/i^^^-r^^^- 

Ts ^7 fcf > N* ^ CO [Eifi$ft 5^ -\' 4^ > if $ n;t 

[0 0 0 3] 

[0 0 0 4] if%m\t., z.(D^oti.^mz^^xti.^ri 
< . mm.m\zM-bm^m\-&x^^m'bmmm^m.'^i^^ 

[0 0 0 5] 



Fim^-^ h5'yi/<DimtzB.-Dx^mmiz 
mmmizum (Knt2u±(Dmm (D^ayi/-^-^m 

1) O^Pimv'-^ h^yi77']^e,ysy \i (0iJAti, 0 2 CO 

lagtu^^-y K 3) iz^-Dx^nyi^-^—^^mn^m^ 
'b'y}^ib—^<D^mziiLm.Ltz^mx^y y^^^^tufi-sn 

z.a:)mf^mmm^^^\z^-oxmm^nfz^ oy^-?- 

^y Y^o^mmtPimy^-^ l^'yyi't(Dm^^^if)^m 

'L^mmw^m m^^^. 0 2®{i-u»jitegi5 2 5 e) 
t , ;i <nm'L-mmw^m ic x^se) e, ntcmm^^'h 
mil ux^^ xi7a:>mtR:^miz~i:iit^-^i±xmm-t^m'L-' 
atBte^s m 2 (75{i-6atE«a5 2 e e ) t c 

[0 0 0 6] ±fBii 1 (Dm'ij'mm\^mm(D^ 1 ®^«tc 

*3I.^T«. BfF^Fe'JPiaiJ^^IStJ. m (n+m) #B (n 
P#FBl^1ISlWM^*m=0 753i (N + N/2-1) <7)S^ 

(4. i!J^$ti;tB$FBlWffi^sB'Kf -SS^FBirBUHIBIt^g: 
(^SJAtt*. mSOTpC^U 2 5 2) dWBtPBlFp^PStBtt 

^©tciBit $ nfc^ p # a coBtPBirsiiijij^fi/i^ ^ ( p 

+ N/2) #g<OP^FBir=1Psai|£M<OM»^p= 

gi 3 coM#§g 2 5 5 ) ctsr^b. '»>hmMm.^^ifi. w. 

[0 0 0 7] ±fB^ 2 COiB'Daffl^^SCD^ 2 ©^<I6(C 
□ ^ T-i7 i7 n i7 -7-^7 S^m^® 

0 7 ©NfrBirBiHiPji^eB? 0 A^ofc®. aiiros^ 

FBlRg^SiJ^g|5 7 OB^Wfe©. ^feUai 5CDl]nffli2 
5 5C) H'll^MaiJ^^att. e. 

m ;'3 ^ n -5 5" -< X i7 (7) S ?i -2) S ® H W ¥ 1% fit CO M * 
®-5Mm^a 0 7COM#§i2 5 5 A. 011 

««»^2 5 9B. Ell 5(OM^^2 5 9 C) ^-^tJ-^ 

[0 0 0 8] ±SB^ 1 CO{i'jl^«SiJ^gg(75m 3 (OM^IfC 
i7 v-^'S^«^ST'£OB#FB^P4PicOf,te*m= 1 7iS 

(N + N/'2) <oBS!c<o^n^'n^c■:3^iT^T^i (^ja 
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(^J^«. gl7©^^ ij 2 5 2 A) ClCDStFBirBlRSlE 

(p + N/2) ms<Dmrsmmm\^m<DMM^p = in 

tf. |2|7<73}lDgi§2 5 7 A*5j:r>mS:is2 5 8 A) i:. 

cD^^cD-e-n^'n('oiiTiiffTsil2«g:#g (^ija 

«. HI 7 2 5 9 A) i^^b, {B'L^atS'K^g: 

[0 0 0 9] _btBm 1 cDm'(?mm\^mmi(D^ 4 w^^ttr 

iJV^Ttt, PtrairBlRiSJ^^Sti. m (n+m) #B (n 

mn^x'<Dmr^mm<Dm\^'^m.= on^ (n-d 
aij5tgB7 0B) , M'L-m^M^mi-i^ mm^nftmmm 

U 2 5 2 B) <h. :i»B#rBirpgPitB1t^©(clB1f,$n;tN 

m(Dmmmm<D^^m^^i!t>^^i^^^ mi icDmrn 

§§2 5 7 B*3j:Dt|^#§g2 5 8 B) t^mfiimBm^ 

(n^n^'niz-zii^xmnr^mm.^^ m^u. mi i 

«M#§g2 5 9 B) ii^mL. (H'L^«tB1t^a*^\ 

f So 

[0010] ±bbii 1 <Dm'L-mm^mm(Df^ 5 ro^^ttc 

*3l,iT«. WbIFbIPsSi]^^©^, m (n+m) #S (n 

^tm {n+m+ i)#a©i'D-y^v-i7fi^m^<t(© 

StHFB'JfiSCDai|^^m= OTiS (N + N/2-1) (DmWn 

^gi5 7oc) . m'L"mm.w^mit. mi^^nrcmr^mm 
"^mm-r^mmmmi^m^m m^it, mi sw^^ru 
2 5 20 mmmmm]^^mizmm.^nrcmp^s 
(Dmmr^mm*^^^ (p + n/2) ms<Dmmmmm^ 

tnz-z».^TmnT^mm^^ m^i^. His^jn^gg 
2 5 5C) z.o:)Uaw^^^zJ;:■DTn'^nrctuW■^^m 

*IBlSTSJjP»^IB:tB1S#a 01 SCD^'EV 

2 5 6 C) <h. JKTJjD^tttBlt^lSCiBti^nfcNfHCO 



*Pff§§2 5 7 CiS^ZSmW^2 5 8 C) i. in^M*IB 

n-e'nicoi^TSiff-rsMff^g mi 5«m 

m§i2 5 9C) ch^WL. {i'll^acfBlt^g*^. MS^S 

So 

[0 0 11] *%Bj<Dii 2 co^l-il^aa!J^gg«. ns^^ 
h 3 y i> <Dm'&itLm.\z±MV]m^—-^ h^yi7(DTi^ 

^iiizFimj"-^ h ^ -y (D 1 mizM-DTmrnmizmm 
mizNM (.Ni-i2si±(Dmm (D'yu^f^—'^mmfi 

*iij^-rsp#fflWPi«^^s 02 ocDPtFair^T 

Pg^iJ^gBr OD) i. ^roB#PB^PBllH^te#|^{cJ;oTiiJ 

«l**i*SBl Jl^^^e 1212 OWtti^^S 0 

2, S:*:fi^tU 3 0 3. S/hffl;^^ U 3 0 4 , 
}gg:§i3 0 5) t. B#FBirBlBiPJ?g#^fCj;-DTai|5t$n 

-y i7 Xff^CD fascist ©iiffl^^agtB-r -5 {ifflM^ttJ 
#g (1212 OCD;*;'^>^ 3 0 1 *3iZ/ite^gg 3 0 2) 

e(c*fis Lfc5^w 7> ^ <D{H.l:^»&}|?g:•r-5^ 2 fum^s 

(0i|Atf, 0 2 OCD^^U 3 0 'o^^mtM^Z 0 7) 
[0 0 12] 

[f^ffl] *^BJrolll®li'LN«SiJ^SM{c*5l,^T«. 

V Ytfi^ y( 7.0 (n)^^^-i!-ti^ib—-m.<r)ii^mz^m.\^tz.^ 

eft&{::5"^-y^>i^$nfci^«{i'il^«*, «««;j£*S 

mzm-^x^^. 

[0013] ±IBm 1 roS'll^aateSBwM 1 

*5Vir«, ^ (n+m) mm(Di7ayi7-r-':7n^mn 
<hii(n+m+ i)mBo:>i7ti-yi/-^-i>m^mm:<nm 
mmm(Dmm^^m=on^ (n+n/2-i) 
^n^'ntcr^t^^Tfr^^n, aij^$nfcBtFBirBiiii*^'tBit$ 
n. sHte$ nfcn p » s wisajgfii;?)^ e ^ ( p + 
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N/2) ms(Dmmmmm\^m<Dmwy)^v = i'PjMN<D 
[0014] ±mm 1 <Dm^u<mmi^mm<Dm 2 (DWAmz 

^:i^f)^x^^. 

[0 0 15] ±fH^lCO<g>L^MJ^^^BCO^3 0DMtitC 
43V^Ttl, Ts^cDWr^MmiiLmizioi^f^^ay^-^ 

cDmmmm<Dm\^^^m= 1 (n + n/2) c^s^cd 
tm^nrcmvmB<7)mmmmm\mm^^^m (p + 

N/2) #@C0P#rBirBlPiiM^fflcDM#/^^'p--17!;MNC0 

mwc(D^n^^n\zz)\.^xmrf^n. c(Dm%^mmm 

TbrnNCDm^cD^n^eniz^^^^xmn^ri. mw^^^^ 
{i^L^a.hLTtB'^^ti^o m-ox. ±mmi(Dmmizit 
mi^x. x^^b^<'r^:z^-^^x^^o 
[0 0 16] ±$^mi(Dm^L^mm\^m^(Dm4(Dmm^z 
^i^^Tti, m (n+m) mmo^^ay^-r-^n^m^ 

^^iE>m{n +m + N/2)#@C7)^D^y^7V-^S^m-^ 
^TC^P#P^irp^I^C0fJJS7^^^m= 0 7!;^ (N-1) COSiSccO 

x> = i7^mN(Dm^co^n^niz-z)\^^xmn'^n. 
[0017] ±tBm 1 cos.L^fiay^^soll 5 (DWM^z 

:^\^^X\t. m (n+m) #g (0^:7 p /7 -^-//M^ft^ 
mP0lPS(7)SiJ^^^*m- 0 7!;M (N + N/2-1) (T^S^O) 

2) #@cDP#rBirHiRiM^TooN/2i@c^fitc7)Jn^^^*p = 
i7!;^Nc7Ds^co^n^'ntcoi^TiifT^n. t#e>n^c 

fT$n. m^nr^Mm^^f}^M^bmti.xmm^n^. 
t>tc, ±ta^4<7)^.mctD^>, mmmmmmzmmr^ 



[0 0 18] ^mM<Dm2(Dm'L^mm^mmiz^^^x 

7.^(Dmn^'U'f)^^—^(D^mzitm 

Lfz^mx^y i^y^^^mtj-^n^mmi^rzi^ a y 
^n^mno:>mmmm^mim'^n. mm^nrz^uy^ 

m^nmt^mxt.u^'f ^ mtLm.(r>it-— h.-^ y^y 

X. "r^ :^^^^7.}^>\^Jl'E-i^<DmnmiZ^^y^> 
[0 0 19] 

immm] mm. v]my'-^v^y^(Dim\zn-ox 
mwm\zmmm\zum<D^ uy ^-7-{7m^m^m^n 

rzm^5^^ Ts^ ^^y^y^''^t\fz'T4 7.^<DM^ 

^^y )r'^Uf^%m^m^V^\.^y Y(ryMmtLO:>m%^ 
^-To BllfC^l^T> #B^#^5 0 0^3:, V\Y^^—^V 
^.y/7cD4^.L^^^L, Z.(D^*L-^ 0 0 (cMLTf^^L^Ht^ 
\Z'f-^V^y^T>Zlb^V>ltm^^n. ^"T—^V 

'yy^<D \m\z'n->xmm.mz'mwm\z\^m(D^ uy^ 
-r—^m^cum^m'^rixi^^o 

[0 0 2 0] ±i^(D^5r^m^5'-^ hyy^^^-r^ 
mm.y'^ X^^^7.\d>\^)U'E-^\B]^ms 0 1 IZ^^y 

^y^^^nrz^i^izM'L^s i iti^^^^i;^. #b^#^5 0 
3ti. "^^y^y^^nrzy"^ 7.^<Dm^^*L-S 0 1^^ 

^-^(D^ms 1 oiziiLmr^^mAzm^^nrzM^mn 
\^-rrj:t:>'^m^m^ihi^^y \^(DF]mm^^~ro 

F]^BS 0 3^^V^m^-l^ h^y^<D^^L-6 0 0 tCft^fo 

&'^^^rzmizF]^ms o syim^Fim^-i^ h^y^± 
(Di^uy^^—^m^cumcDmms 1 3 ^^y }^^m 
mr^mm^m^m<. R#isf 5 0 3;o^^R?f^^-^ 

y^^^L^5 0 l;^^bgt)gtn;^cP#fCRm@t:5 0 3 :^^'ffi^ 
Fimy"—^ h ^ y ^ ±.(D^ Uy ^-7—^n(D^m^ 1 4 

[Hie#g5 1 o;?^^*iwii;Tabo> '\y \^m^mmmm\:^fz 

fe4^^L^5 0 1 ;^^iS>— ^<?D¥g5 1 0 tCjiS'T'SiK^JcH 

^^nfciHg^M^^-y \^'^tif:>-^m^m^\hi.^y f^o^ 
b $ n ^ ^ a /7 i7 s^fi^cop^ppi r^i Rgfii]^ 

[0 0 2 1 ] gi2n. :^mmm'L^mMmmm(Dmim: 

Rff^T^-^ h^^y l)ltCi:oT4^316^{C^rBlPi 
tCNilCD^D^y^'^-^fi-^i^ii^^lBai^^nTl.^^o ^^o" 
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[0 0 2 2 ] -\y\^3y)^ibm^ii!i^nrcmn\^. n^m 
*iiHigS2 iT±if|g^n. A/D^mm^2 lAtCckox 

PS\t. i7D^yi7fifia:llHl£§2 2 A^ct^'^-A-r >^'y 
^X«StBlHll?S2 4 AfcW^^n^o ^ny^mtii\M^2 
2 Alt. y^;i/XfI^P S^S^tT. ^D^y^-:^-:^^^ 
{I-^CMS^[±l;^?-r^. 7j^-A<>^^;/^Xffli±ilHlg§2 

mmmmm^m? o. ^l>^:^ffi^^^a$2 sE^^cfco^'^^ru 
m-^cMs<DP^i(DP#r^iPBi^7i)^b. *-A-r >7^^v^xm 

[0 0 2 4] ;< 7^-trXg|$5 3 Et^. tJ^— AOt" 

Kuxft-^A 1 ^mtj-r^o M^L-mtEm^2 e e 

U7^irXgP5 3 E;0^6c7)=2>hn— ;i/ft-^CS 1 

2 6 EtCHS'lt$n;^c{i^L^S^i, ;^^U T^irxa55 3 E 

;:?^^7j^"A-r >T'^y ^xm-^H I sizm-ji^^xitits-r^:^ 

> h n-;Hi"^C S 1 K l/XM^A S 1 \z'^-d 

T^^ffi^n^o <S'L^sfBita$2 6 E;o^e>ai;^$n'g){i 

5 0 3 (Ell #58) 7^^^C0il/L>[Egi^^-ro 

[0025] m3\t. 02 (7)P#P^lPN^[Jiffly^gB 7 0 , im^^ 

mmw^2 5 E43j:r/{^.L^afBitgp2 6e (D^i^mm^ 

y-yyuy-fll. t]0>^7 2. 1 3. tl 

^>^7 4. ^mm? 3^^U7^ y^7 6^^/vXi^ 
^^n^o M'L^m^nWW>2 5E\t. CPU2 5 1. 
'J 2 5 2, ^^y5^2 5 3^ci:t/2 5 4, U^WzmW^ 
2 5 5 ^^^T1#^$n^o {l^L^MlE'tegg 2 6 0\t. / 

2 6 0 ^^^T;^^£^n^o 7^^:43, CPU2 5 1 
\t. m2(D^^^jy^ilXm5 3E(Dmmh^l.X^^ 

[0 0 2 6] y^yy-fyUyZflWt. y'^T.^i)^^^ 

^-^n^^uy^^-c^n^mncustm^^^mz 

TTL l/^jl/TH i g h (hL o wt'^ 0 ^^-S/I^UX^t 

oy^ 7 2\zm^'^n^ht^\z. yn-^ 7 3\z^ 
-oxKU^nxti^y^ 7 A\z{M:^^n^. 

[0 0 2 7 ] ;^'^>^ 7 2t^. n)V7sm^T'Oi)^U i g 



PSPJ^MCTA^a:l;^7-r^o fdl*. ;^^>^7 5^1. < 
>/N^-^ 7 3;^^6m::'j$n^/N";l/X{i-^<7)H i ghOBt 
PplPp^Pi'r;^?:^-^ A^viPXiS-^ T D CO L o wCTDP^r^ir^lPi^^ 

ig§§7 5<^fflt.^Tffly^L. p^PBip^iPHaij^facTB^tti:^ 

[0 0 2 8] X^ ^y5=-7 6^1. ;^'i7>^ 7 2;?:>^baU;^J^ 

n^p#Ppip«iraiy^fiCTA^cfcc/:^'^>^ 7 4t^ib\hti 
'^n^mmmmm\'^mcTB^. cpu2 5 17^^*4^-a 
-r >^^;/^xM^H I s\zm-:5^^x\^ti't^^yhu- 
)vm^cNT\z'^-:>x^mzt}oy hfii2 5 0 <t Lxm 

ti-r^o p<^U 2 5 2^i. X-r 'y5^7 e;^^^^;^^^!^ 
(N + N/2) fiC»P#PBlPp1RiafJ^ffl2 5 0 ^, CPU2 
5 1 t^iT^—h.^ yy'y ^ xft-^H I s tcS-::i^i^TtB;b"r 

hP-;i/fi-^C S 2:^^U7 KUXAS 2 tCSEo 

[0029] 7^^u 252 {zm^-^ ntcmmmmmmm 
cY>i3 2 b lt^ib\^ti'^n^uyhu-}vm^cs 
2^^iS7\^u7m^As 2\zU'Dxm^\!d,^n^o m 
^m^nrzmpWti^<Dmmmmmmm\t. cpu2 5i 

^^^li^tl^n^yy^m^EHA\Z^i^^Xyy^2 5 3 

{zum^ti^o m^ih^nrcm (p+n/2) mm<Dm 
r^mmm^i&t. cpu2 5 i^^^ihti^n^'yy^m 

^EHBlzVt'^X^y^2 5 4tC«}#$n^o 

[0 0 3 0] mw^2 5 s\t. mvmmcDmmmmmm 
m^^^m (p+N/2) ^mcDmrnmrnmi^m^mm-r 
Mff^2 5 5 ^i. c(Dm.w^p = mmN(D^n^ 

IS^ti, CPU2 5 l^^^Tj^— A'1'>T'^>':^7Xfi-^H I S 

t-Scs'i^Tm^^-r-s a > h D-;^fi^c s i *5<^^T K 

UXfi-^AS 1 fCSfoT/^rU 2 6 0 tCiH^i^CfBIg^ tl 

[0031] ;^^U 260 t::fS'^$ti;^cM#^:^^i. y" 
4 Ts^M&mizt^Jt^LrcM^L-mxhD. V\W^y'-^Vy 
y^tL^yYWm^^3 (EI 1 #bs) t c7){S^L^^C^e^-r 
^^E^i^SL, CPU2 5 l^^^^Tj^-A-f >T'^y^xm-^ 
H I S\zm^\^XWxti'^^ziyVU'-)\,m^CS i:teJ: 
KUXfi-^AS 1 (CfieoTM'L>S2 6 1 <hUTgc^ 

[0 0 3 2] 04^5, ^3<D^fig^JfCi5^j-^. ^Uy^ 
V-:^M^m^CMS ^Ste$n^B#Pp1Pp1Pii:C0H«^ 

^7S^fi^CMS ch^ (n+1) #@CD^D^>:^V-^ 
^^{i^CMS<7)B#Pp1P«1Pico;^'i7> t (n) 

Teh, 0 1 COHi/lSl^ 5 0 37:;^^R?^x-^ h^^y ^^'^L^S 
0 0 75^6«t)itn;^cB#O:^'j7> hfii^ t (k) ^X^tn 
St>jfi'ri^t.^/cP#(D:^'i7> hfli^i t (k+N/2) 

[0 0 3 3 ] ElS^i. EI3CDckett:i^^§^$nfcP#P4Pp1PS 



(7) 
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vmm2 5 ^^^-^mmzm^'^nx^\^tz.^(D 
t (k) T^o. m^mr^^^fzMd^ti'oyvmxt (k 

+ N/2) <hT*^o 

[0 0 3 4] EI6tS. gI3<7DJ:3tC^^$nfc<l^L^fflfB 
#.g|$2 6 ECO;<^U 2 6 0 (Ct^^ >^ ^ (DlHlS^dM]^-:^ 

m^^m (p+N/2) m^(Dm^'^^mm^m.^mm-\. 

Tt#^n^{l/L^ll'J^^^Tfe^o P^^U 2 6 0 triB1t$ 
[0 0 3 5] gl7ti. *^0J(O{l>i:^aiil^gMcO^2^ 

ntzJml\m^o:>^uv^^-^^^m^cy^st.'m (n 

Piic^fJj^^m= 1 7!;M (N + N/2) coS^<^^n-^^n 

;^c0#rB^rB^PiifJJ^fi^i, ^^'J7:^7'feXHP2 5 1 A;^^^^- 

-;l^fg^CS 3^5^a?THl/Xfi^AS 3t::SeoT, 
2 5 2 Af::|li;i5^IE«$n'l>o 
[0 0 3 6] ^^r'J 2 5 2 A {CgB1t^n;^cR#rp1FBlRiay^ 

m\t. ^^uy^-fe:7^a52 5 1 A:^^*7f^— A-r >^^y 

FU-XM-^AS 3fcSE-:?T^^a:5$n^. 

(pH-N/2) #@<DPfrpirp1PBffl'J^M(7)M*:^p 

2 5 5 A-Ct#^>tlfcM#^^tl. ;><^UT^irXg|52 5 
1 A:0^^7^^-A-r >^'y^Xfi-^H I ^\zm-5\^^'Z^f}'^ 
-5=1 > h ;i/m-^C S 4 K UXff-^A S 4 

fifoT^^U 2 5 6 A(Cj®;^tB1g$n^o 
[0 0 3 7] mM-^2 5 5 ATfte)ti;^cSg:^^ 

JP^§g2 5 7 ATN®5i^J[jP#$n, Jn#§§2 5 7 A 
'<:%^nfzMn^mX. |^#g§2 5 8 A-(?1/N^n¥ 

[0 0 3 8] ;<^U 2 5 6 AtClBtt^nfcM^^^ti. 
;<^U7^iz:XgB2 5 1 A^^^T^-A-f >a'^y Xft^H 

1 s\z.^'^\^^xw,-h-^^^y vu-)vm^c s 4^5^:0^' 

THUXfI^AS4fCSeoTJ®;i>:S!^a:S$n^o M^gg 

2 5 9A^S. f!^tB$n7^cmk#gCOM#SS:^;6^^¥±^ . 
MAV 1 (7)M^^k= 1 7!/liN(DS»cD^n^^ntc-::>i.^ 
T^frT^o M^gg2 5 7 AT^#^n;^cM^«S*tl> ^ 



^U7^'feX^2 5 1 A7;>^*7^-A-<>5^';/:i7Xm-^H I 

5 tc»-:?a^Tm:'7T^ :3 > h d-;U{I-^C S 5 ^^xST 
KUXm^AS 5tCfieoT;<^U 2 6 0 AtllH^ifefBtic^ 

[0 0 3 9] ;?<^U 2 6 0 A(cfB1S^n;tM^«§^ti. 

^y^L^y\^m.BB0 3 (0 1 #B^) ,hc?5^1iLW'eE! 
■r^SgSt^SL. ^tU 7-^:7-^X^2 5 1 A;^^* 7}^- A-r 
>^^;/^x{I^H I s\z&'^\.^T\i^t]'t^:ny hn—)i 

m^CS S:^J:ZS7 Kl/X{i-^AS 5 tCSfo TM^L^S 2 

6 1 AtLT^^ta^n, {i^L^^iIE^fT-5^c^?>cO{i^il>gg 

[0 0 4 0] ms\t. m7{z^'^nr^:^mm<Dm2mm 

^a^y^^-^n^m^CMS^m (n-fm) #@C0^ 
P^y ^■7— ^S^^t-^CMS chCOB^rp^rp^Ri^S t (n+m 

- 1) Tfc^o 

[0 0 4 1] m9u. m? {z^^nr^m 2 mmm^z:h\^^ 
T. PtFpirpiPiai^gP7 0 Ai-j:osy^$n^^u 252 

AlwtB1t$n;^c:^D'y^ x'-^M^m-^CDP#r4Fp^Pil2 9 

0. mwm2 5 5A\z^omw-^n^mmmmm\^m2 

[0 0 4 2] gll Ot^, ^7<7:)^;^^J<D>C^:'J 2 6 OA 

^z5='^ 7.^(Dmnmzmm'z)^^fTmm'^n^@^L^m(D- 
mimm) ^cDm^bizmm-r^mm^mL. ><^U2 

6 0 A{zmm^nrcy'-^^\2 6 1 A\^. 'f^7.^n\tL 

[ 0 0 4 3 ] gl 1 Ui, 3 

■^ntzm (n+m) ^^(D^Uy^-^-{7n^m^CM 
Sf)^i^^(n -^m-¥N/2)m^(D^U-j^'^ — {7n^m 

^cMS'^'x:<Dmmmm<DWi'^^Ta=Q7bm (n-d 
(DmWi<o^n^n\zr:>\^^xno. m^wimmi-^^i ob 
\z^'oTm'&'^ntzmmmmm\'&m\^. ;^^:UT^-trx 
gB2 5 1 bt^^'/I^— A-r y^y^7.mm\ i stcs-::i^^T 

S6{'«e-:>T, ^^U 2 5 2 B AtCjIi:;*;fB1t^tl^o 
[0 0 4 4] 2 5 2 Bt'fBtt$n;^c:P#mrBlRiilJ^ 

fflti. /^'J7^-tXg|$2 5 1 B7^^^:^-A-r >5^>y ^X 

fi-^H I s tcs-:^aiTa:i;^iT^zi > h u-)vmnc S 6 
u 2 5 2 B^o^sM^ffi^n^cPfFBirp^Piay^fits, jtjns:§§ 

2 5 7 BTNfg53^SP»$n, tmm2 5 7 BTff^nfc 
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[0 0 4 5] M.MSb2 5 9 Bti, ;^^U 2 5 2 B^^i^m 

2 5 1 B^^^-A-i yy'y^T.mnU I S tC^O^^Xm 

7 lCt¥-^T;?<^:U 2 6 0 B tCjll^^ClBlt^n'^o 
[0 0 4 6] ;?C^iJ 2 6 0 BtClB^$n;^cM»S*^i, 

-r^SE^t^Sb> ;^^UT^irXSI$2 5 1 B;0^^4s-A'Y 

m^c s 7^3j:r/T Fi/y^m-^As 7^3fieoT<l>^:^«2 

[0047] ^12 011 tC^^nfc^^BJO)^ 3 

mmrsmcom^^^-rm-c^^. Eii2fc:fei^T, mn 

t (n) -cab^o 
[0048] 013 ti. gill {z^-^ntcimsmmmiz 
^di^^t. p#PpippiPS»j^gB7 0 BtCcfcoiiy^^nj^^u 2 
5 2B\zmm^nrz^ay^'r''^n±m^<Dmmmm 

SiJ^fit2 5 0 B. UBmzmW^2 S SB^^^ltiti^n 

^^^i^MAv 2^. ^-^^^{zmm'^^nT^^. 
[0049] 014 01 1 \z^'^nrz^mm(Dm 3 
mmm^z^n^^^v 2 6 0 Btc^^xi7(7)[Hife^tcH 
m'^^nT\zmm^ti^M'L-m(7)-m2 e 1 b, -r?ii::b-^ 

P5?^7"'-^ h^^y^ch'^^;/ Ki/l^gf 5 0 3 (01#BS) t 

(Dm^-iz^m-r^^m^mi^. y^u 2 6 0 Btcf2S$. 
n;^-T'-^?^j2 6 1 B^i, :^^^iiLm{zM}t^i^rzM 

[0 0 5 0] 01 5^s. ^mm<Dm^bmm\^mm(Dm4 

^nycll (n+m) #g (n^i 1 7!/liN(7)0^-m;O^C7)M 
^) <^^P^y^V-^|f^{l-^CMS^^(n+m+ 1) 

^^m=0 7]7^ (N4-N/2-1) <7)S^0D^n-6ntC 
■::)l.^TfT-3a 0tPpirp1PifJJ^^7 0 Ct'JcoTSJj^^n^c 
PfPslPplPfifJi^ffl^i, ;^^UT:i7-feXg|$2 5 1 C^^^-A 

U 2 5 2 CtrjlM<!^fE1t^n'5<, 



[0051] ^^:U 252c \zmm.'^ ntcm^mmwi'^ 

^^U7^-fexa$2 5 1 C;^^*4^-A-r >5^^y^X 
m-^H I S{C»t?t.^T|li:^T^=F> hD";i.m-^CS 8 
43J:I>^THl/XM^AS 8tC^^-^T^^i±l^n^o fiPS 
i§2 5 5 C^i, M^ttl^nfcmp#g<^P#Pp^P^1PSffl^ffl 
7^^^^ (p+N/2) #gO0#P«^P4SiS'J^fflSTc7DN/ 
2fi<7)SPg:^p= 1 TI/^NCDS^O^n-f'ntC'^liT^ 
fri-^o mW^2 5 5 CTl#6n;^cJO^?5^[i. ;<^:>J 
7^'feXgB2 5 1 Cf)^^-~-h.^yy'^y^7.mnn I S 
So*i.^Tttl::^T^=i> hn-;m-^C S 9*5ctr/T Kl/ 
X«-^AS 9tC«£oTp^^:U 2 5 6 C (cM^fBIt $n 

[0 0 5 2] mjj. i}mm2 5 ^ cvm^ntc.tm^Wz 
ti, iJD#^2 5 7 CTN{@^)^jp^$n. JnS:§i2 5 7 c 

[0 0 5 3] p<^U 2 5 6 CfCtB'^.^ny^ctJP^S^t^, 
;<^UT^'trXg|$2 5 1 Ct^it^-L.^ >^^>^Xfi-^H 

1 st-so^i^Ttb;^-r^zi> Kp-;i/fi-^cs 9:^^n 
T Y)y7.m^As 9\z^i;^'D'cmAm^\h'^n^o 

2 5 9 cf^. m^ti^'^nrzw>)^mB(Dmm^^f}^^W'^ 
MA V 3 coM^^ k = 1 jb^'^<Dmm(r>^n^n\z'Dh^ 
T^ff-r^o mw^2 5 9 c#e,nfcMffig^ti, 

UT^iiXgl$2 5 1 C^^^^^^^-A-Y >5='^:/^Xfi^H I S 
tcS^'t.^Tttl:^-r^=i> hD-;Ufi^C S l 0:fecfctJ^^T 
H l/X^^AS 1 OtCfieoT;<^U 2 6 0 AfCjl^lB'B 

[0 0 5 4] ^^U 2 6 OC(CtB^.$n/cS#^m^l. 

^^y^t^y\^m,mS0 3 (0 1 ^(DMi^lzmm 
T^mm^mV. ;^^:UT^'feXgB2 5 l O^f^^^t^-A-f 

fi^CS 1 O^Jcr^r HL/X^t^AS 1 OlrfieoTM^L^ 
S2 6 1 C^LT^^m^n, M^bmm^ff otc^cDM 

01 5co^;^^?iJ^i. 0 2^5J:U^^0 3<7D^>^^JJ:Ofey-f 

x^i&mx^^^t,^h\z. mi i(D^mm<^D%. mm 
mmmmzmm-§r^^oyi^&^m<'r^ ^Lt-^^-^^^ 

[0055] 016 ^S. 01 5 tC^$nfc*^HJOD^4 

mmmm2 5 0 c^(Dm^^^^r. mieiz^i^^x. m 

2#g(D^D^;;^V-^S^m-^CMS<hm (n+1) 
(n) TS^o 

[0056] 017 01 s{z^^nrzm4mmm\z 
*5(/^T> p*ppippiPsa>j^gi$7 0 c{z^r)mi^'^n?^^^j 2 
5 2 cizmm^ nrz^ ay c^'^~-^n^mn(Dmmmm 

2 5 0 C. ;^i:6I/t::l^ff§§2 5 8 B;&^6ttS;'j$n'g>^jg 
fiAV3^^-r0T$>^. P#P^^Pp1PiSfflteg|5 7 0 CH. Si| 



(9) 



ifijgg^e - 2 5 9 9 0 4 



^§§2 5 5 CtCi3t,iTiJP^-r'5icN/2*i+^i-:^#ltn 

[0057] gllSti, Ell 5(C5^$tlfe*^BJco^4 
**S0iJ(C*5tt-5^^: U 2 6 0 CfC^^ Xi'(D[Hlte:^ICH 

jg^'ttTfciaitsn-s^i-ii^acD— «si2 e 1 c. -rnt)-^ 

FiMy"-^ hy-yi' t^v \^mm5 0 3 (Ell #8^) <t 
wd'L^tcjeH-r^ggii^^L. u 2 6 0 CictBls.^ 
n;^c:x-iS'^j2 6 1 at. 7.i/MiS:mizMfBi^tcm 

[0 0 5 8] 01 9t^. mm.^^ 7.^(DF]m'T—^ 

R ((9) = (r2+d2- 2 r d • c 
[0 0 6 1 ] ^Tc. 7.\i>\^)l\B]^^^L-S 0 1 K 
*ff^4PHPch^*g^<^^>chT'-^ h^^;/i7 4i.il^5 0 0 

^xt:>H;HHie4^^L^5 0 1 L^^zm^^(Drj:-r:^^ 

0 = a> (n -N 1 ) /N 
[0 0 6 3] (S2) ^ (S:i) fC^^Ab. ^^yHO^t- 

V (n) = (r2-f-d2+2rd-cos 



^•to Eii9tc^t.^T, mi tm-m^iz\t. m-»m 

$ft5 0 1 {Z^^y^>^^nrz^^\zM^L-5 1 l^^^U^ 

h^^y^ 5 0 2) ±^^rft^mnm^ttiL'^y \^\t. 

[0 0 5 9] Z,:iX\ y"-^ h^y^^^L-5 0 0 
> K;i/^-^lHjefft5 0 1 (hcogvL^SgiiS 1 1 ^d, R 
j^-„^ h^^y h-^^y^4'^L^ 5 0 0 76^6cD#gfiEgit 
5 12^r. "X— ^ h^^y i74^.L^5 0 0 ^^^y H^mu 

;i/[Hig'^^L>5 0 i7^^e,^^y i^^niitm^xoymmR 

(6) (^1) T^$tl^. 

[0 0 6 0] 

o s (^9) ) 1/2 • • • (^1) 

^V-^CD^^N 1 t >^^y ^Xm-^H I 

S e, CO ^ □ ^y ^ V - ^ S ^ « ^ C M S # ^ ^ n ch ^ 



[0 0 6 2] 



^^y^^fTjSB 
(co (n -N 1) 



T (n) = (r • 2 Tu/N) /v (n) 
= 27rr/(Nco)/(r2+d2+2 rd 

[0 0 6 5] Z.(D (iC4) ctO. n-N 1 COBf^n^y ^ 

^Pp1iliaPtP0irBlRit^g;'cT^*::), n=Ni+N/2 

[0 0 6 6] ZLCX. V\W^'r—^V'7y^^(r^^Uy^ 

^-y H^fr^gr tC*3tt^^'L>5giid ch. T^-^h^y 
^±(cfBIS$ti;^c7^-A-<>^^yi7xm-^H I S;&^e^ 

uy^ '^-^f^w^^wmmo:>m-xm.-^x<D^u y^m 

t 13^ (R-d) •27t/(N-Ra>) 
[0 0 6 9] IWltltC, M^)fi<iiy^$n^^P^y^-^- 

^^^nwiwm\.\m.. (^6) T^^n^o 

t 14= (R + d) • 2 Tc/ (N • Rco) 
[0 0 7 1 ] (^5) . (^6) ^r^. ^D^y^V-^ 



' • • (S:2) 

(n) ch^5<<h, 
/N) ) l/2*co 

• (^3) 

iijapfwrpiiBT (n) (^4) T^^ti^o 

[0 0 6 4] 

• c o s (co (n -N 1 ) /N) ) 1/2 

• • • (iC4) 

-^N 1 <h02ffl<&fflV^T. (^4) ^^X:?^l[Hl 

[0 0 6 7] 01 tC^Sl^T, ^y H^ff¥S5 1 0 
^CD«R{'@^bT, ^yYt^^—^Vyy^Y^^^Jb^ 

sggisii^d. T^^x^metcj^^^^y K^ffii^^ 
fpiPitists, (^5) T^^n^o 

[0 0 6 8] 

• • • (^5) 

[0 0 7 0 ] 



(S6) 



[0 0 7 2 ] 
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t 14- t 13=2 d • 2 7c/ (N • R 
[0 0 7 3] (iC?) ^^m'r^:i<t:iZ^K) (^8) f}i 

d= ( t 14- t 13) • N • Rojy ( 

[0 0 7 5] j:oT. ^ a y ^ - i; n±mmmm(Dm 

^;ii:tcJ:*9. (^8) ^m^^x. M^L^mmd^m^z. 

[0 0 7 6] m2 0{t. :$^mMo:>mmm±o:>m^i?m^m\ 
^-r^m^i?mmmmm<Dm5mmm(Dm^^^ro mm 

sj^M2 5 oD^ai:*-r^o :^oy^ ^ 0 w-x. 4^- a 

[0 0 7 7 ] itgegg 3 0 2 fi, Pfr^ir^lRiffl'Mfl 2 5 0 D 
cD^'^'b^:^!! t 14^ffltBbTS>^<B/^:U 3 0 3 f^^R 
J^-r^^ichfetC. t 13^affibTft/hffl;<^U 3 

0 4tC«}#'r^. ^Tc. ]tmm3Q2\t.. g:^Mtl4^ 

[0 0 7 8] ^g^gg3 0 5t5, «^fi;<^U 3 0 3 (C« 
lt^n/cS::^ffl t 14. M/hfii;^^:U 3 0 4tc«}#$n;^c 

T. (^8) (Dmw-^m^. m.m^^x$>^M^L-^%%d 

^^^U 3 0 6 tC^Jt-r^. 

[0 0 7 9] iilg:§g3 0 7tS. p<^U 3 0 6fc^}$$n 
7"c. t 14^«ambfcS#<7)ft^fiNK f^^cC^-^, 

-^75^6(75^ D^;/^v^-^CD|+m®n^ffll^T. (S4) 
[0 0 8 0] _htS^5g^Jf5. e^T^^ X^(cB|-r^fe<D 
[0 0 8 1 ] 

m\^mm^m^^^z.^t^< . mmm±,xn%m\zmimm 



CO) 



(S7) 



[0 0 7 4] 



47r) • • • (^8) 

ffii UT P L L tC^JPf -5 ;i <h (Ccfc 0 Uy^ 

[0 0 8 2] ±tEm 1 <DM*L^mmmmw(D'm 2 cD^+stc 
^m^\znm-t^i^uy^'^~-^n^m^(Dmmw\m^ 

t7(Dm^^nm®.m<DW-^m.(D^^i^^^^o \z i.r^<D 

X. ±lB^lcOSi<tc7)i:3(C. (n+m) #@ (nti 
1 7!j^NCDl^-rn;^^coSS) (D^ u y ^^—^n^M^ 
tm(n +m+ l)#@CD^O'y^V-:^?|^«-^^CDP# 
P«irB^PiCDfiJ^<^m=0 7^S (N + N/2-1) (DMmcD 

^n'eniz^^^xno:^m\zitm\^x. y-rx^/h$< 

[0 0 8 3] ±fHm 1 ^0^1>L^«ate^M^om 3 (DWM^Z 

^ S^M-^;^^ ^ m# @ CD ^ O ^ -7- ^ S^M^ ^ -CCD 
0#Ppir^1Pg<7:)S>J^^m= 1 7!?^ (N + N/2) COg^CD^ 

Lfcmv^mcDmmmmmi^m^^^m (p + nx2) s 

e>¥i^M<0«^^ k = 1 7!;^N(7:)^Scc7)-=etl-e^n 

i^z-Di^x^ni.. Miw^^'^{m^L-m^Lxt^m~r^<ko 
{zLr^(Dx\ ±mmi(Dmm(D^o{z. m (n+m) # 

g (ntll TIj^NODli-rtlT^^ODSS) CO^U^y^V — ^ 
n±m^i:m in +m+ l)#@C0:?^n^y:^V-/7^^fi 
-^^COP#P^1F^1RSc7:)ate^m=0 7!^^ (N + N/2-1) 

<Dm^<D^n^^n\z'D\.^xrro:fjm\ztt^i^x. j^x 
[0 0 8 4] ±mm 1 (Dm^L^mm\^mm(Dm 4 co^^mtc 

ckti^^, ^ (n+m) #Bc7)^Dv^-v^-/7S*m^;0^ 
^||(n +m + N/2)#g(7)^n>y^V-/7^^M-^^ 

x(Dmmmm<Dm\^^m=orjm (n-d cds^co^ 

fccD^n^^ntc^C'^T^frb. m^nrcmms^^M^L^ 
mtvxmm-r^^o{zi.rz<DX\ ±mm2mmizttm 

[0 0 8 5] ±mm 1 cos^L^fi^j^ggcom 5 (Dmrniz 
cfcn«. n (n+m) ms<D^ay^^~-^n±m^h 

Pp1^coaj^^m=0 7!;M (N + N/2-1) (DM^O)^ 



(11) 
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Lrzmv^^(Dmmmmm^^ibm (p + n/2) #@co 
tzkm^ co^ips:^*^^ b ±m^mm(DMm ^ k = i t^h 

[0 0 8 6] :$imm<Dm 2 <DM^L^mm\^mm\z^ni^i. 

mLtzummt^^^. x^cDi^iiLmizMmLfz'T^ 
x^(Dm^-&^inw'r^^o\zLrc<Dx\ "x^Ts^t^T. 

mzm-^x^^. 

[01] v\m'f-^v'yv'7(D\mznr>xmwmzm 
f^m\znm<D^uv^^—^m^tn^m^ntz.^^7.^ 

i:. ^^^>4^>^'$n;^c5'^X:^7(0[Hlfe4»'L>^^^—^c7:) 

[0 3] 0 2 tc^$n;^c^is^jcoPiaa«^^^ryp^y 

^0i:r*^o 

[04] m'^(r>m^m\z^n^. ^p^y^-^-^M^m 
^(hafj^$n^BtPH^FB^Pichc7)M^^^'r0T^^o 
[05] 0 3(Oci:^tc^^^n;^cB#r«^r«iisa"j^sB7 etc 

0»J^^f 0T^^o 
[0 6] 0 3(Oct5»tClf^$nfc<S^L^»lB1igE2 6 ECO 

^^u 2 6 0 \z't 7.^ (Dmm.'^\zm^^\^x%m.^n 
^{I'L^fico— ^j^^'r0Tfe^o 
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